On Convexity of the Production Set : A HeuristicExposition via an Edgeworth  Linear  Diagram by Nomura, Yoshimasa





????????
?????? ??? ??? ????????? ???????? ? ???? ??????? ? ??? ?? ???????????????? ??
??? ????????? ??? ???????? ??? ??????????? ? ??????????????? ????? ?? ????
?????? ?? ??? ?????????? ????
????????
? ???????????? ??
? ????? ???????? ??? ?????????? ????????????? ???? ?? ??? ?????????? ??? ??
??? ??? ?????????? ??? ???? ? ?????? ?????? ?? ?????????? ????????
??? ??? ?????????? ??? ?? ??? ???????? ?? ?????? ???????????????????
??? ???? ?????????? ?? ??? ?????????? ???????????????????
? ?????? ????????????? ??? ????????? ?? ??? ?????????? ??? ??
??? ???????? ??? ??????????? ????????? ????????????????
??? ?????? ?? ??? ?????????? ?? ??? ?????????? ??? ??? ?? ?????????
??????????????? ??????????????????????????
??? ????????? ?? ??? ?????????? ??????????????????????
? ????????????
????? ???? ?????????? ???? ???????? ??? ??????? ?? ??? ??????
?????????? ????????? ??? ???? ?????????? ??? ?? ????? ??? ???? ??
???????
?? ????????? ?? ??? ?????????? ???? ? ?????????
?????????? ??? ?? ????????????????????????
????? ??? ??????
???? ???? ????????????????
????? ??
????????? ?? ???????? ???????? ????????? ??????? ????????? ?? ????
??????????? ??? ??? ?????????????? ??? ????? ?? ?? ??????? ??????? ??
?????????????? ?? ??? ?????? ?? ???? ???? ?????????? ??????????? ??
???????????? ????????? ??? ???? ???????? ??????? ?????????? ????
???? ?????????? ?? ????? ???? ??? ????????? ?????????? ????? ??? ?????
??????? ???? ??????? ??? ???????? ?? ??????????? ????? ??? ???????
???????????
?? ???? ????? ???????? ? ???? ????? ?? ????????? ?? ??? ?????????? ????
??? ??????? ??? ?? ??? ????????? ????? ? ???? ????? ???? ???????? ???
????????????? ?? ????????????? ???????? ????????? ??????? ???? ????
????????????????????? ?? ???????? ??? ?????? ?? ??????? ?? ????
??????? ?? ? ?????? ????? ?? ??? ?????????? ?????????? ? ???? ?????????
???????????????? ???? ????????? ???? ??? ???????? ???? ??????? ???
?????? ???????? ????????? ??? ???????? ????? ???????????????
???????? ?? ?? ??????????? ?? ??? ?????? ?? ???????????????? ???
????? ???? ??? ????????????? ??? ??????? ??? ???????? ?? ??? ????????
?? ??????????????? ?? ?????????????
??? ???? ?? ?? ???????? ?????????? ? ??????? ???? ???? ??? ???? ???
??????? ?????????????? ?? ??? ????????? ??? ??????? ?? ???? ???
???? ??????? ???? ?? ?? ??? ?????? ???????? ?? ??? ????????? ???????????
?? ??? ??? ?????? ???? ??? ???? ?? ???????????? ?? ??? ???? ???? ???
????????? ??? ??????? ?????? ??? ???? ????????? ??? ???? ?????? ??
??????Exchange ???????? ????? ??? ???????? ??? ??????????? ??
??? ???? ?? ??????????? ??? ????????? ?? ???? ?????? ??? ??????
??????? ??? ????????????? ?? ??????????? ???????????? ?? ?? ?? ???? ? ?
????????? ???????? ? ?? ????? ????? ???? ? ???? ???? ????????? ??
??????????? ????????? ?? ???????????? ????????????? ?????? ?????????
?? ????????? ?? ??? ?????????? ???
?? ?????
????? ? ????? ??????? ???? ??? ?????? ?? ???????? ??????? ?? ??? ??????
????? ?????????? ???????? ??? ????????? ??? ????
? ????? ???????? ??? ?????????? ????????????? ???? ?? ??? ????
??????? ???
??? ??? ?????????? ??? ???? ? ?????? ?????? ?? ??????????
?? ????? ?? ?????????? ??? ??? ???? ???? ? ?????? ?????? ?? ???????
????? ??? ????????? ?? ?????? ??? Production Possibilities Curve?Fron-
tier?? ?? PPC?F??? ?????? ????? ?????????? ??? Production Possibilities
Set ? ?? ??? Production Set?
????each?????? ?????? ???????????RX, RY??? ? ?????? ?????? ??
?????????? R ?? ??? ?????????? X ??? Y? ?????????a?Production
Possibility?X, Y?? ??? ???? ?? ?????????? ???? ?? ??? ?????? ??
??? ??????? ??????i?????ii??
?i? Full Employment ?? ? ?????? ???????? R
?ii? Efficient Productions? ????? ???? ???????? ???????? ??? ?????
??? ?????? ???? ? ????? ?????? ?? ???????????? ???? ???? ???
??? ??? ??? ????? ???????
???? ???? X, Y???? all???????????? ?? ??? ?????????
??? R? ?? ??? ????? ????? ?????? ?? ? ?????? ???????? R ? Ri ??? ?????
?????? ?? R ?? ??? ???????? i?X, Y? ??? i?Fi?Ri??????? ??? Pro-
duction Function ??? ??? ???????? i? ????? ?? ? ??????? ?? ??? ?????
????? ???????????? ????? each ???????? ???????????RX? RY???RX? R?
?RX?? ????? ??????????? ? ???? ?? ???? ?? ?????????? ?????? ??
??? ??????? ??????i?????ii??
?i? RX?RY?R?
?ii? X?FX?RX?? Y?FY?RY?



??X?RX?? Y?RX????FX?RX?? FY?R??RX???
???? ???? ????????????????
????? ??
?????????????? ?? ????? ???? ??? ????? ?? ????? ???????? R? ?????
????? ?? ??? ???????? X? ????? each?RX? RY????R?? ????R??? ????
????? ? ???? ?? ?????????? ???? ?X???? Y??????FX??R???
FY??????R??
??? ????? RX ?????X?RX?? Y?RX??? ?? ????????????? ??? ??????
?????X???? Y?????? ?????? ??? PPC ?? ??? ????? ?? ??????
??? ??? ?????????? ??? ?? ??? ???????? ?? ?????? ????????????
??? ????? ????????? ???????? ?? ??? ???????? ??????? ??? ????? ??
????? ?? ?????? ??? ?????????? ??? ???? ?????? ?????????? ?? ?????????
????
??? R??L, K??? ??? ????? ????????????????????? ?????????????
??????? ?? ??????????? ??? ????? L???? ??????? K??
?????? ???L? ? K????? ????? ????? ?????? ?? ??????? ?? ???????????
????Li? Ki???? ?????? ?? R??L, K?????????? ?? ??? ??????????
???????? i?X, Y? ??? i?Fi?Li? Ki??? ??? ?????????? ???????? ????
?????????? ??? ????????? ??????????? ?? ??????? i? ????? ?? ?????
????? ???
?i? LX?LY?L? ? KX?KY?K?
?ii? X?FX?LX? KX?? Y?FY?LY? KY?



?
??? w, r??? ??? ????? ?????? ?? ??? ??????? L, K?? ??? ???? ???
?????? ?????? ????????????? ?????
?Li?i?? Ki?i?????? ????wLi?rKii??Fi?Li? Ki??i?X, Y
?MRTS?Li?i?? Ki?i???
?Fi?Li, Ki?
?Li
?Fi?Li, Ki?
?Ki
?
w
r
?
???? ??? ??? ???? ???? ??????? ?? ??? ??????? i ???? ?? ????????
?? ????????? ?? ??? ?????????? ???
?? ?????
?? ??? optimum input combination?Li?i?? Ki?i??? ????? ??? Marginal
Rate of Technical Substitution? ?? MRTS?? ?? ?????? ?????? ??? factor
price ratio w
r
?
??????? ??????? ???? ??? ?????????? ???????? Constant Returns to
Scale? ??? ?????? Fi?Li, Ki??? ??????????? ?? ?????? ?? ????? iLi?
Fi??? KiLi??fi?ki?? ????? ki?
Ki
Li
? ????? ?? ???????? l i?Li
L?
?
?i?? lX?lY??? kX. lX?kY. lY?k?
?ii?? x?fX?kX?? y?fY?kY?



?
????????? ???? ?????? ???? ???? ??????? ?? ???? ??????????
???????
fX?kX??kX? f?X kX?
f?X kX? ?
w
r
?
fY?kY??kY? f?Y kY?
f?Y kY? ?
??? ????? ?? ????????? ????????? ?????????? ?? ??? ???????????
????????? ?????????? ??? ???? ???? ??????? ?? ???? ?????????? ???
?i???? ?? ???????? ??? ????? ??????? l i?i?X, Y?? kY? ?? ??? ????
l i?l i?kX?? kY?kY?kX??
kX ??? ?? ???????? ?? ???????????? ? ???????? ?????????? ????
????? ????? each ???????? ?????????? ????????Li?ki?? Ki?ki???
?l i?ki?L? ? kil i?ki?L??? ????? ??????????? ? ?????????? ???????????
?X?kX?? Y?kX??????? ??
?X?kX?? Y?kX????lX?kX?L? fX?kX?? lY?kX?L? fY?kY?kX????
??? ????? kX ?????X?kX?? Y?kX??? ?? ?????? ??? PPC ?? ??? ????
T?X, Y??? ?? ??? ??????
???????? ???????????? ?????????? ?? ?? ?????????? marginal ???????? ?? ????
????? ???????? ?? ??? ??????? ???????????? differential ?? differentiation ???
???????? ??????? ? ?????? ??????????
???? ???? ????????????????
????? ??
??? ???? ?????????? ?? ??? ?????????? ???
???? ??????? ?? ? ??????? ?? ???? ?????????? ?????????? ?? ???
PPC ?
Every?X, Y??? ??? PPC ?? Socially Efficient? ?? Pareto Efficient? ??
???? ?? ?? ? ???????? ?? ???????? X??? Y???????? ???????? Y?X?
??????????????
The PPC is?always?negatively sloped ? ?? ????? ?? ???????? ??? ????
??? X ?? ?? infinitesimal???X??? ?? ?????????? ?? ???????Y??
???????? ??? opportunity cost ?? ????? ?? ??? ????????? ?? ??? ????
??? ?? ??????? ??????? Y ??? ?? ??? ?????????? ????????????i?
????ii??
????? ???Y??? ?? ????? ?? ???????? ??? ?????????? ?? X ???X?
?? ?? ????????? ?? ???????? ???? ????????? ?? ??? ???????? X ??
??? ?????? ???RX?FX????X?? ????? Fi???i?? i?X, Y ?? ??? inverse
?? ??? ?????????? ???????? Fi? ??????RY???RX ??? ?? ??? re-
source ???????????i?? ??? ?????? Y ??????????? ????????? ???Y
??? ?? ??? efficiency ?????????? ?ii?? ??????Y?FY??RY??
FY???RX??FY??FX????X??? ?
??? ????? ?? ??? PPC? ?????? ?? ??? Marginal Rate of?Technical?
Transformation? ?? MRT ?? ?????? ?? ??? ????????? ??? ???????????? ???
????? dX???? ??? ??????????? ???? ?? ???????? ?? ??? ?????????
???? ????????? dY?? ?? ??? ?????? Y ???? ?? ?????????? ??? ?? ???
??????????? i?????ii?? ?????
???????? ???????????? ?????????? ??? ??? ???????? x ? ??? continuous ?? ?? ?? ???
discrete infinitesimal ?????? ?x ?? ??? ?????????? differential dx. ???? ???
dx? ??
?x??
?x
?? ????????? ?? ??? ?????????? ???
?? ?????
MRT?dYdX

T?X, Y???
???
?????? ????X??? ??? ??????????????Y??? ????? dX?F?XdRX?
dY?F?YdRY? ????? dRX?dRY?? ??? ?? ??? resource ?????????? i??
MRT?dYdX

T?X, Y???
??
F?Y
F?X
? ?
??? curvature ?? ??? PPC ?
??? ??????????? ???? ??



??????????
????????


	
? ??? PPC ??



?????? ???? ??? ??????
??????


	
?
???????? ???????????? ???????? ??? ratio ? ?? ??? fraction y
x
?????????? ???? ??
???????? ???????? ??? ???? ?? ??????????? ?? ??? value of y, when x??? ???
????????? ?? ??? ????????? ??????? ????????? ??????????? ?? ??? ???????? ???????
???? ??? ?X ? ?p ? ??????? ?? ??? ????????????? ????????????? dX ? dp ? ?? ???
??????? ???? ??? ?????????? ???????? ?? ?Y? ?D?p?? ?? ????? ?? dY ? dD?p??
??? ?????????? ? ??????? ??? ??????????????? ??????????????
?????????Marginal Rate of?Technical?Transformation?? MRT?dYdX


T?X ? Y???
????In order to increase the output X by?unit ? i.e. ? dX??? the production
of Y needs to be sacrificed by? units ? i.e. ? dY???? due to the Production Pos-
sibility Constraint T?X ? Y???? that is ? its opportunity cost is the reduction of the
output Y by?units ?
??????? ???Own?Price Elasticity of Demand?? ?
dD?p?
D?p?
dp
p
??When the
price p changes by??
dp
p?
?
????? the quantity demanded D?p?will change by
??
dD?p?
D?p??
?
?????
??????? ??Price Normalization ? or Relative Prices?? ??? ??? ????? ?? ???
????????? X ?? ??????? ?? p ? ??? ??? ????? ?? Y ?? q ? ?????
?The?relative price? or the?price ratio??of X to Y is pq ?
??When the price of Y is stipulated to be?? i.e. ? q??? the price of X is pq ?
??When the commodity Y is stipulated as the?nume?raire?? the price of X is
p
q ?
??The?normalized price?of X?in terms of Y?is pq ?
???? ???? ????????????????
????? ??
? ?????? ????????????? ??? ????????? ?? ??? ?????????? ???
??? ???????? ??? ??????????? ?????????
?? ??????? ???? ??? ????????? ??? ????????? ?? ???? ?????????
??????? ?? ??? ??????? ?? Comparative Advantage ?? ??? ???????? ?? ????
??? ??????????????
???????????? ??????
????? ?????? ???? ??????????
?????? ?? ?
????????? ? ?
????????????????? ??????????
?????? ???? ????????????
??????? ? ?
???? ?? ??
?????? ?? ??? ??? ????????? ???????? ?? ??? ????????? ?? ???
????? ???? ??? ????? ?? ??? absolute ????? ?? ?????????? ????? ???
????? ???????? ?? ? vertical ?????? ?? ??? ??????? ???????? ???? ????
???? ?? ???????? ??? ??????? ?? division of labor? ?? specialization ???????
???? ?? ???? ?? ??? horizontal ???????????
??????? ?? ????????? ??? ????? ?? ????????? relatively more advanta-
geous ?? ????? ????????? ????? ??? ????????? ?? ?? ???? ??????????? ???
???????????? ? ?????????? ??? ???? ?? ???????? ??????????? ???????? ???
?????? ?? ??????????? ???? ????????? ????? ???? ??? ????? ?? ??????
????????? ?????????? ?? ??? ????? ?? ??????????? ?????????? ??? ???
???? ????? ???????? ???? ???? ??????
?? ????????? ?? ??? ?????????? ???
?? ?????
??? ?????? ?? ??? ?????????? ?? ??? ?????????? ??? ??? ?? ?????
????????????????????
???? ??????? ?????????? ??? ???????????? ?? ?? ?????????????????
???????? ????? ???????? ??? ?????????? ??? ???? ? ?????? ?????? ??
?????????? ?????????? ?? ?????????? ??? ?? ???? ????????? ??? ????????
????????? ??? ??????? ???? ? ???? ??????? ?? ??? ?????? ????? ??
??? ????? ????????? ?? ???? ?????? ?????????? ???????
?????? ???? ? ?????????? ???? ??????? OAOB? ?? ??? ?????? ?????
?? ??? ????? ????? ?????? ?? ??? ???????? R??
?????? ???? ??? ?????????? ???????? X?FX?RX????? ??? ??????
OX ???????? ??? ??? X ????????? ?? ??? ????? ???????
?????? ?????? ???? ?? ??? ????????? ????? ??? mirrored ?????
?? ??? ?????????? ???????? Y?FY?RY????? ??? ?????? OY
???????? ??? ??? Y ????????? ??? ????????? RY ?? ??? oppo-
site ?????????? ?????????? ????? Y ?? ??? ????? ???????? ??????
?????
??? ????????? ????? ????? ??????? ??? ??????? ?????????????????
??????? XOXOYY? ?????????? ?? ??? ???????? ???? OXX? ??? ??????????
???? OXOY?????? RX ?? ???????? eastward ???? ??? ?????? OX? ????? RY
westward ???? OY?? ??? ??????? ???????? ???? OYY? ??? ? ??????????
?????????? ?? ??? ????????? ??? ??????? ?? ??? ???????? ?? ??? ????
?????????? ??????? ?? ??????????? ??????? ??? ???????? ?? ??? ????????
???????? ???? ?? ??????????? ???????? ??? ??????????? ?????????? ??
???????????????? ????? ?
?? ????? ?? ????????? ??? Production Possibilities Set ? ?? ??????? ??
??????? a production possibility ?? ??? ????????????????????????
??? some ?????? ?????? ?????????? ?? ??? ??????????? ?? ??? ?????????
???? ???? ????????????????
????? ??
????????????? ??? ???? ?????? ???? ?????????? ??? all ???????? ??????
??????????? ???????
?????? ??????? ???? ??? ????????? ????? a production possibility
?X, Y???FX?RX?? FY?RY????FX?RX?? FY?R??RX?? ?? ???
???????????????????????? ??? some ?????? ??????????
?RX? RY???RX? R??RX??
?????? ?????? ??? ????????? ???? ? ??? all ?????? ???????????
?RX? RY???RX? R??RX?????RX??R?? ?? ???????????? ??? all RX?
???RX??R? ?? ??? ??? ???? ????? ?? ??? PPC ?
??? ????????? ?? ??? ?????????? ???
???????? ???? ???????????????? ?? ??? ????????? ??? ????????
?? ??? ??? ????? ??? ???? ??????? ??? ????????? ??? ??????
???????? Consider an economy producing two goods with a single factor
of production, such that
??? A single factor of production is?heterogeneous? for producing
either of the two goods, and
??? The factor of production is allocated according to the?Specializa-
tion Rule based on the Comparative Advantage?? i.e., the more suitable
factor of production gets the priority of being allocated to the specific
production purpose.
Then, the opportunity cost will be increasing, and the PPC is convex from
the origin.
?????? ?????? ?? ????? ?? ???????? ??? ???????? R ????????? ?? ???
??????????? ??? ????????? ??? ????????? X ?? ????? ?? ??? ???????????
?????????? ??????? ???? ?? ??????????? ?? ??? ?????? ?????? ???? ????
????? ?? ???????? ??? ????????? ??? ????? ????????? Y ?
?? ????????? ?? ??? ?????????? ???
?? ?????
????? ??? ???????????????????? ??? ?????????? ??? ?? ??????
?????? ?? ?????????? ????????? i?Fi?Ri?i?X, Y????? ????
??????i?Fi??Ri?? F?i?Ri????
?????? X??X?? Then, certaily Y??Y?? F?X RX??? ? ?????
?RXX?X? FX??X?X? ?X???RXX?X? FX??X?X? ?X??
?? ?????? ?? X?X?? ????? ?????????? ???? X ?? ??????? ???????? ????
?? X?X?? ???? ?? ????? ????????? ?? ??? ???????X?? ???? ????????
???? ? greater ????????? ?? ??? ???????? ????? RX ?? less suilable R ???
????????? X?
?????????? ??? ???????? ?????????? i?? ?????
?RYY?Y????RXX?X???RYY?Y????RXX?X?
?? ??? ????? ????? F?Y RY??? ?? ??? ?????????????? ??? ??????????
???????????ii?? ???????? ???? ??? ????????? ?????????? ???? ??? ???
?????? ?????????? i?? ??? ?? ????????? ?? X?? Y???
?A? ??? ?????????? ?????????? ii?? RY? better suited for Y industry
?? ??? ????? F?Y RY? ?F?Y RY? ??
???
?B? ??? ???????? ?????????? i??More RY ?? ?????????? ?? ??? X
??????????RYY?Y???RYY?Y???
??? ????????? ???????????? A?????B?? ???
?YY?Y??F?Y RY? ?RYY?Y???YY?Y??F?Y RY? ?RYY?Y??
?????????? ??? ?????????? ??????????? ???? ???? ???????? ?? ????????? ?
??????????? ?????? ??? ????????? ???? ??????? ??? ?? ????????
???? ??? ??????????? ?? ??? ??????? ????? ?? ?? ?????? ??? ?????? ??
?????????????
??????? Suppose the resource is homogeneous, in the sense that the
production functions i?Fi?Ri?i?X, Y?is such that
???? ???? ????????????????
????? ??
???????i?Fi??Ri?? F?i?Ri????
or equivalently, X??RX, X??RY. Then, the associated opportunity cost is
constant, and the PPC is linear.
?????? ???? ?? ????????? ? ??????? ???? ?? ??? ????????? ?????? ??????
???????? ?? ???????? ?? ??? ?????????? ?? X ?? ??? ???? ??????
?X?? ?? ??? ???????X?? Y??? X?? Y???? ??? PPC? ???? ???? X??X??
??? ???????????? Y??Y?? ????????? ???? ??? ????????? ??????????? ?? X
?? ??? ????????? ?????????? ??????????ii????? ? ??????? ???? X??RX?
?RXX?X? FX??X?X? ?X???RXX?X? FX??X?X? ?X?????X ?
??? ??????????? i??? ???? ?????????? ?? ??? ???????? ? ?????
?RYY?Y???RXX?X?
?
?
?
?X
??RXX?X???RYY?Y??
?? ??? ????? ????? ??? ????????? ??????????? ?? Y ???ii???? ?????
?? Y??RY? ??? ???????????? i?????ii?? ???
?YY?Y?????RYY?Y??????RXX?X?
?
?
?
?X
?????RXX?X?????RYY?Y???YY?Y??
?????????? ??? ??????????? ???? ??????? ????????? ?
??????? Suppose the factor of production is?extremely heterogeneous?
in the following specific sense ?
X?



?RX ???RX?R?
X???R? R???RX??R?
???
?? ????????? ?? ??? ?????????? ???
?? ?????
Y?



?RY ???RY?R??R?
Y??? R?? R?? R?? R???RY??R?
?
where? X?? Y??denotes the maximum producible pair.
Then, for X? X?? the opportunity cost is?? while for X?X?? it is ?? That
is, the PPC reduces to a square with the corner point? X?? Y???
?????? ????? X? X?? ????????RX??R?? ?? ????? ?? ????????X??? ???
????????????? ?? ??? ????????? ???????? ?? ??? ???? X??RX ?? ??? ????
???????ii?? ??????RX?
?
?
?X ? ?? ??? ???? ?????????? ???????????
?i???RY???RX??
?
?
?X ? ????? R??R???RY??R? ?? ???? ??????? ?? ???
PPC? Y?Y?? ??? ?????????????Y???
?????? X?X?? ????? R???RX??R?? ?? ????? ?? ????????X???? ???? ????
???? ?? ??? PPC? ??? ??????????????ii??? ??? ???? X?X? ? ??????RX?
?? ?? ??? ???? ?????????? ????????????i???RY???RX???? ??
??? ????? ????? ????? ???RY??R?? R???Y????RY??????RX??
?? ?
??????????
??? ??????????? ??????????? ??? ?????? ?? ????? ??? ???? ????????????????? Existence
and Optimality of Competitive Equilibria? ??????? ???? ?????????
??? ??????? ?????? ?? ?????? The Mathematical Groundwork of Economics ? An Introductory
Treatise? ?????? ?? ??? ????????? ??????
??? ??????? ??????????? ?????????? ??????? ????????????????? ??? ???????? ??????
?? ??? ???????? ?? ?????????? ??????? The New Palgrave Dictionary of Economics,
Second Ed? ?????????? ??? ??? ??? ????? ??? ???????? ?????????? ???? ? ??? ??????
??? ?????????? ??????? ????????????? Mathematical Psychics ? An Essay on the Application
of Mathematics to the Moral Sciences? ??????? ?? ????? ???? ? ??? ????????? ??? ????
???? ????????? ??????? F.Y. Edgeworth?s Mathematical Psychics and Further Papers on
Political Economy? ??????? ?????? ?????????? ??????
???? ???? ????????????????
????? ??
??? ??????????? ??????? ??????? ?? ???????? ??? ????? ?? ???????????? Microeconomic
Theory? ??? ????? ??? ?????? ?????????? ??????
??? ??????? ????? ?????? ?????????? ??????? ????????????????? ??? ???????? ?????
?????? ??????? ??? ????? ??????????? ??????? The New Palgrave ? A Dictionary of
Economics? ??????? ?????????? ???? ? ??? ????
??? ???????? ??????????????? Convex Structures and Economic Theory? ??????????? ?? ????
???? ??? ???????????? ? ?????? ?? ?????????? ??? ?????????? ???? ?? ??? ????? ???
???????? ??????
??? ??????? ????? ??????????? Lecture Notes on Microeconomics? ???????? ??????????
????????? ???? ????? ?????????????????? ????????? ?? ??????????
?????????? ????????? ????
?? ????????? ?? ??? ?????????? ???
?? ?????
???????
?? ????????? ?? ??? ?????????? ????
? ????????? ?????????? ??? ?? ????????????????????????
????? ??? ??????
?????? ??? ??? ????????? ???????? ? ???? ??????? ? ??? ?? ?????????
??????? ?? ??? ????????? ??? ???????? ??? ??????????? ? ?????????
??????? ????? ?? ????????? ?? ??? ?????????? ????
???????
??? ?????
